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can be controlled by means of certain compounds such as meta-
phosphoric acid, diethyldithiocarbamate, 8-hydroxyquinoline, gluta-
thione, and other substances which form copper complexes (Lyman,
Schultze and King, '37).
The oxidation product obtained with aqueous iodine undergoes
further oxidation with alkaline sodium hypoiodite to yield, quantita-
tively, oxalic and trihydroxybutyric acids. Another name for the latter
substance is 1-threonic acid. Ascorbic acid reacts with ozone, two
atoms of oxygen being added, with the formation of an alpha-oxalyl
derivative of 3,4-dimethyl 1-threonate.
In both plant and animal tissues, enzymes play a prominent role
in the oxidation-reduction functions of ascorbic acid. The compound,
in its dehydrogenated state} is reduced in minced muscle, liver, or
kidney which has been properly buffered. Szent-Gyorgyi ('28, I.e.)
was the first to demonstrate the presence in plant tissue of an enzyme
which specifically catalyzes the oxidation of ascorbic acid. He pointed
out that this enzyme, in the absence of ascorbic acid, is without
action on glutathione. However when the former is present the
latter is readily oxidized. Hopkins and Morgan ('36) amplified this
observation and found that when ascorbic acid and glutathione are
together in the presence of Szent-Gyorgyi's "hexoxidase," the latter
wholly protects the former from oxidation to dehydroascorbic acid.
In this system the glutathione is oxidized at a rate which, with the
same concentration of enzyme, is exactly similar to that when ascorbic
acid is oxidized alone. Only when the reduced glutathione has prac-
tically disappeared from the system does the oxidation of ascorbic
acid begin.
When ascorbic acid has been reversibly oxidized to dehydroascorbic
acid, its reduction by pure glutathione is a very slow process; but
in the presence of the enzyme, under proper conditions, the reduction
may be five times as fast as the oxidation induced by the same con-
centration of the enzyme without glutathione. Glutathione also com-
pletely protects ascorbic acid from oxidation by copper catalysis.
From these data it appears that both ascorbic acid and glutathione,
the two most conspicuous and, so far as is known, the most active
reducing substances in living tissues, play important roles in biological
oxidadon-reductions.
Tauber, Kleiner and Mishkind ('35) have isolated an extremely
powerful enzyme from the pericarp of the Hubbard squash, which
differs considerably from the one described by Szent-Gyorgyi. It
oxidizes ascorbic acid instantaneously and completely without the
interaction of other catalytic agents. Molecular oxygen of the at-
mosphere serves as hydrogen acceptor, and the oxidation process is
visualized as an introduction of two OH groups at the double bond: